Abstract -T h i s paper addresses the problem of space-frequency code design for broadband multia n t e n n a OFDM systems. We show that space-time codes achieving full diversity in quasi-static flat fading environment can be used to construct space-frequency codes that achieve the m a x i m u m diversity available in frequency selective MIMO fading channels. Thus, the abundant classes of existing space-time block a n d trellis codes c a n be used for full diversity transmission in MIMO-OFDM systems.
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In order to take advantages of both the MIMO systems and the OFDM, space-jrquency (SF) coded MIMO-OFDM systems were introduced in [l] , and later works [2], [3] also described such systems. The performance criteria for SF coded MIMO-OFDM systems were derived in [4] and [6] . In [4], the authors showed that, in general, existing ST codes cannot exploit the diversity available in frequency selective MIMO channels, and it was suggested that a completely new code design procedure will have to be developed for MIMO-OFDM systems. Later in 151, they proposed a class of SF codes achieving full diversity with the assumption that all of the path delays are located exactly at the sampling instances.
We consider a SF coded MIMO-OFDM system with Mt transmit antennas, M , receive antennas and N subcarriers. Suppose that the frequency-selective fading channels have L independent delay paths and the same power delay profile. The MIMO channel is assumed to be spatially uncorrelated and constant over each OFDM block period. The channel impulse response from transmit antenna i to receive antenna 5 1 5 L ) , the mapping M1 is defined as MI : (91 92 " ' S M t ) + Ilxl(S1 9 2 " ' SMt)r (2) where l l x l is an all one matrix of size 1 x 1. Denoting the output code matrix of the ST encoder by G. For space-time block encoder, G is a concatenation of some block codewords. For space-time trellis encoder, G corresponds to a path of length kMt starting and ending a t the zero state. Then, the code , in which we also investigate the effects of the delay and power distributions of the channel impulse responses on the performance of the resulting SF codes.
